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Abstract of JP10273644 

PROBLEM TO BE SOLVED: To obtain the subject sealer capable of manifesting an excellent adhesion, 
moisture proof reliability and flexibility by using a liquid epoxy resin, a hardening agent comprising a 
specific resin, a filler having a specified particle diameter and a hardening promoter as principal 
ingredients. SOLUTION: This sealer consists essentially of (A) a liquid epoxy resin (preferably a 
bisphenol-A type epoxy resin, etc., having <=1,500 ppm total chlorine content), (B) a novolak resin having 
<=75 deg.C softening point by a ball and ring method (preferably a phenolic novolak resin containing 20- 
80 wt.% two-ring body), (C) a filler having <=10 &mu m particle diameter (preferably a fused silica, a 
crystal silica, silicon nitride, etc.), and (D) a hardening promoter, and the softening point of the (melted) 
mixture of the components A and B measured by a boil and ring method is <=50 deg.C. A liquid crystal 
cell sealed by the sealer is excellent in adhesive strength, moisture proof reliability and flexibility. Further, 
the production of the liquid crystal cell is performed at a room temperature. 
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y n - ;i/ i> 4 y y n b* ; u x - f ;u , y p b* u > ^ y n - 
;uy-n -:/^;Ux-r;k 7"afU>^»j3^H' 
y^?jl/x-f;k ypb'U>^y s e c - 

y^;bx-r;k -?Wls>ifV a-)lis- t e r t - 
y^x-r;k x^u>yy n-;U>^^;Ux-r 40 
;k x^b>>/'j3-^x^x-fik x^u>y 
'J^-jbi/^PbVl/X-fJk x^U>yy 
y^Pfil/X-f^k xf U>y y n-;l/S/-n -y?- 
ji/x-x^, x^u>yy v^ji/x-f 

rt,, x?U>^>j3-;^-sec-^^x-^ 
x^U>yy 3 t e r t -y^Ux-x>iH£# 

[0 0 3 7 ] i/r^+U>yy n-^TJl'+^x-f*^ 

sssa <t o r ti , myitis 

x-fvk ^Dtu>y« 3-;Ux^Ux-r;k so 
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h y ypbu>^y tert -y^;vx 
-f-;l/» h'Jxfu^^'ja-j^^i/x-fji/, h 
'Jx^Uy^y 3-;H/x^;l/X-f*;k h •Jx5 L U> 
^jp-^Pt^x-^K hyx^u>yy^- 
i^^yypfjbx-fjk h yx^u>yyn-;uo 
-n -y^;l/X-f*;U, h yx^u>yy n-)\,V>AV 
y^jux-x;^. h y x^u>yy s e c - 

y^^x-r;l/, F'Jxfl/>yj3-;^-ter t 

-y^;ux-f-;nsE(Dr;i/*u>yy n-;ut?rju+;u 

[0 0 3 9 ] F*j«B<tl/rtt, WWix^U 

>^y 3-;I/^y^^;l/X-^;UT-fef*- x^U> 
i/y x?-;l/X-f^7tf - F , x^u>^ 

y n-^^yypbVUx-r^T-fer- x^u>^/ 
ya-;^y-{ yypb*;l/x-r>il/7'fer- x^u 
>yy n -y^l/X-f-;U7H2f— x 

^U>yy n-;u^y- sec ~ y^;l/X— f*jU7-fef* 
-h, x^u>^y 3-;l/^y>f vy^JUx-r;b7-te 
xfi/>^'j3-;^y-ter t-T'filx 
-r;U7-fer-h. 7'Pfl/>^y n-ju^yy ^;ux 
-r^r-fer-k ypb'U>^y 3-W/xfjbx 
-r^r-fef^- h, 7'pfu>^y3-wy>fy7 , p 
b*;t/x-f*ji/7-fef*- k ypb'k>yy a-;U*yy 
Pb';Ux-r>ii/7-fer- y'Pb'U>^y n-JU^ey 
-n -y^;l/X-r;U7-ter- k 7 p Pb , l/>^'j3- 
Wy - s e c -T'f ;l/x-f ^r-fef - ypb'u 
>^gr3-;l/^ey^yy^;bx-rJb7-fer-h. 7*P 
b*U>^y tert - y^JUx-r^T-b 
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CLAIMS 

[Claim(s)] 

[Claim 1] (a) The liquid crystal sealing compound which the curing agent and (c) particle size 
which the softening temperature by the liquefied epoxy resin and (b) ring and ball method 
becomes from novolak resin 75 degrees C or less use a bulking agent 10 micrometers or less 
and the (d) hardening accelerator as an indispensable component, and is characterized by the 
mixture of the (a) component and the (b) component being liquefied, or having softening 
temperature 50 degrees C or less by measurement of a ring and ball method. 
[Claim 2] The liquid crystal sealing compound [claim 3] of claim 1 all whose chlorinity in a 
liquefied epoxy resin is 1500 ppm or less Claim 1 or 2 liquid crystal sealing compounds [claim 
4] whose liquefied epoxy resins are the bisphenol A mold liquefied epoxy resin and/or a 
bisphenol female mold liquefied epoxy resin The liquid crystal sealing compound of claim 1 
which is the curing agent with which a curing agent consists of novolak resin which contains a 
dikaryon 20 to 80% of the weight thru/or any 1 term of 3 [claim 5] The liquid crystal sealing 
compound of claim 1 whose mean particle diameter of a bulking agent is 2 micrometers or less 
thru/or any 1 term of 4 [claim 6] The liquid crystal sealing compound of claim 1 whose 
content of a bulking agent is five to 30 volume [ in / all / a liquid crystal sealing compound ] % 
thru/or any 1 term of 5 [claim 7] The liquid crystal sealing compound of claim 1 whose bulking 
agents are an alumina and/or a silica thru/or any 1 term of 6 [claim 8] The liquid crystal 
sealing compound of claim 1 whose hardening accelerator is a latency hardening accelerator 
thru/or any 1 term of 7 [claim 9] The liquid crystal sealing compound [claim 10] of claim 8 
whose latency hardening accelerators are the imidazole derivatives of solid-state distributed 
process input output equipment and the mean particle diameter of whose is 6 micrometers or 
less The liquid crystal sealing compound [claim 1 1] of claim 8 whose latency hardening 
accelerator is amine adduct and the mean particle diameter of whose is 6 micrometers or less 
The liquid crystal sealing compound of claim 1 characterized by containing the coupling agent 
thru/or any 1 term of 10 [claim 12] The liquid crystal sealing compound [claim 13] of claim 1 1 
whose coupling agent is an amino silane system coupling agent The liquid crystal cell by which 
the seal was carried out by claim 1 thru/or the liquid crystal sealing compound of 12 given in 
any 1 term 

[Translation done.] 
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«\ NOTICES ♦ 

JPO and MCIPI are not responsible for any 
dosages caused by the uso of this translation. 

1 This document has been translated by computer. So the translation may not refloct the 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

D£T^L£D"OESCR^ TiON' ~~ 
[Detailed Description of the Invention} 
[0001] 

[field of the Invention] This invention relates to the liquid crystal cell which used a liquid 

crystal sealing compound and it 

[0002] 

[Description of the Prior Art] From approaches, such as a dispenser or screen-stencil, if in 
charge of creating a liquid crystal cell, after performing leveling without heating or heating for 
a liquid crystal seating compound, an alignment mark is used, a vertical glass substrate is 
stuck on high degree of accuracy, and lamination of a vertical glass substrate is usually 
performed in the process of pressing a sealing compound, after applying to a glass substrate. 
In the liquid crystal sealing compound used here, current and the liquid crystal sealing 
compound which used amines, imidazole derivatives, and Hydrazide as a curing agent of an 
epoxy resin although the heat-curing mold epoxy resin was mainly used have the trouble of 
being inferior to an adhesive property and humidity-tolerant reliability. JP.59-24403.B shows 
that the liquid crystal sealing compound whose spreading uses phenol novolak resin as the 
curing agent of an epoxy resin, adds a solvent and is possible and which was made liquefied is 
excellent in moisture resistance as an approach of solving this trouble. 
[0003] However, in the process which softening temperature is a solid-state 60 degrees C or 
more, and carries out desolventization, when this liquid crystal seating compound was using 
the phenol novolak resin of three or more nuclides and lamination of a vertical glass substrate 
was performed using this liquid crystal sealing compound, in order that the resinous principle 
of a sealing compound might solidify, by heating this vertical glass substrate, this phenol 
novolak resin had to carry out heating fusion of the sealing compound, and had to perform 
lamination by usual. Moreover, when sticking having enlarged this glass substrate increasingly 
in recent years, and heating, it is the difference in the thermal expansion by the temperature 
gradient of an up-and-down glass substrate, and the temperature gradient by the location of 
a glass substrate, and it has become difficult to stick an up-and-down glass substrate on high 
degree of accuracy. Although how to stick a glass substrate in ordinary temperature as an 
approach of solving this problem is considered, the sealing compound in which lamination is 
possible is not yet known for ordinary temperature by the liquid crystal sealing compound 
which uses phenol novolak resin as a curing agent 

[0004] Furthermore, although the multi-processing process divided to the liquid crystal cell of 
every piece after sticking the vertical substrate after forming many electrodes in a glass 
substrate with the latest big liquid crystal cell and assembling was taken, two sheets were 
taken from one-sheet picking of the former [ number of sheets / the / processing ]. four 
sheets were taken, six sheets were taken, and the glass substrate itself is increasingly 
enlarged to nine-sheet picking furthermore, since the liquid crystal cell itself is enlarged 
increasingly in recent years, the stress applied to the seal section at the time of a multi- 
processing process is compared with the former, is boiled markedly, and is becoming large. 
Therefore, when the force strong against the seal section was applied, the problem that 
exfoliation of the seal section arose cropped up. The sealing compound which used the 
conventional amines, imidazole derivatives, and Hydrazide as the curing agent is inferior to an 
adhesive property, and since the sealing compound which used the phenol novolak resin of 
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resin currently generally [ polypropylene glycol diglycidyl ether, hexyl (3 and 4-3', 4' epoxy 
cyclo) methyl hexane carboxylate. hexahydro phthalic anhydride diglycidyl ester, etc. ] 
manufactured and sold is mentioned Preferably The bisphenol A mold epoxy resin, a bisphenol 
female mold epoxy resin. N and N-digfycidyl-ortho toluidine. N, and N-digrycidyl aniline. (3 and 
4-3'. 4" epoxy cyclo) It is hexyl methyl hexane carboxylate and hexahydro phthalic anhydride 
diglycidyl ester, and they are the bisphenol A mold epoxy resin and/ or a bisphenol female 
mold epoxy resin still more preferably. Two or more sorts may be mixed and used for these 
liquefied epoxy resins. Since it is liquefied in ordinary temperature, these liquefied epoxy 
resins have the low resin viscosity of the liquid crystal sealing compound at the time of the 
lamination of the vertical glass substrate at the time of liquid crystal cell manufacture, the 
lamination in ordinary temperature becomes possible, and it becomes easy to gap form them 
[00 10] The epoxy equivalent weight of the liquefied epoxy resin used by this invention is 190 
or less still more preferably 210 or less preferably 230 or less. Or more by 230. reactivity with 
a curing agent is inferior and, also in workability, a problem comes out Moreover, 1 500 ppm or 
less of all chlorinity of the liquefied epoxy resin used for this invention are 1 000 or less still 
more preferably 1200 or less preferably. The corrosion of the TTO electrode of a liquid crystal 
cell becomes [ all chlorinity ] remarkable or more by 1500. In addition, epoxy equivalent weight 
is J1S. ***+ chlorinity is measured by the hydrotyzing method by K7236 (it is below the same) 

[00 1 1 ] The novolak resin with which the softening temperature by the ring and ball method 
usually uses as a raw material 75 degrees C or less of compounds which are novolak resin 50 
degrees C or less still more preferably 65 degrees C or less preferably, and have various kinds 
of phenolic hydroxy! groups as a curing agent (b) used by this invention is desirable. Softening 
temperature is JIS. It is measured by the ring and ball method specified to K7234. 
[0012] As novolak resin, for example Bisphenol A. tetra-bromine bisphenol A. A Bisphenol F. 
Bisphenol S. 4, and 4'-biphenyf phenol. 2, 2'. 6, 6'-tetramethyl - 4 4'-biphenyl phenol. 2 and 2- 
methylenebis (4-methyl-6-tert-butylphenol), Tris hydroxyphenyl methane, pyrogallol. the 
phenols that have a diisopropylidene skeleton. The phenols which have fluorene frames, such 
as a 1 and 1-G 4-hydroxyphenyl fluorene. Polyphenol compounds, such as phenol-ized 
polybutadiene. a phenol. Cresol. ethylphenol, butylphenol, and octyt phenol Bisphenol A. 
bromine-ized bisphenol A. Bisphenol F The novolak resin which uses various phenols, such as 
Bisphenol S and nophthols. as a raw material. Xylylene frame content phenol novolak resin, 
dicyclopentadiene frame content phenol novolak resin. Phenol system novolak resin, such as 
fluorene frame content phenol novolak resin, is mentioned. Preferably A phenol, cresol. 
ethylphenol. and butylphenol Octyl phenol, bisphenol A, Bisphenol F, Bisphenol S Novolak 
resin, xyrytene frame content phenol novolak resin which use various phenols, such as 
naphthoJs. as a raw material. It is various novdak resin, such as dicyclopentadiene frame 
content phenol novolak resin and fluorene frame content phenol novotak resin. Preferably 
Furthermore, a phenol, cresol. octyl phenol, bisphenol A, It is various novolak resin, such as 
novolak resin which uses various phenols, such as Bisphenol F. Bisphenol S. and naphthols. as 
a raw material. They are the phenol novolak resin which uses a phenol as a raw material 
preferably especially, and cresol novolak resin which uses cresol as a raw material. 
[0013] These novolak resin is independent or it is used for two or more sorts by it mixing 
Moreover, the amount of the novolak resin used used by this invention is the 0 9 to 1 I 
chemical equivalent preferably the 0 6 to 1.4 chemical equivalent as equivalent weight of the 
hydro xyl group in novolak resin to the epoxy equivalent weight of the epoxy resin in a sealing 
compound Moreover, novolak resin is obtained from the production process as mixture 
although it has three or more phenolic hydroxy I groups in the dicaryon which usually has two 
phenolic hydro xyl groups in a molecule, and a molecule The content of a dicaryon of the 
desirable phenol system novolak resin used by this invention is 30 - 50S of the weight of a 
thing more preferably 25 to 70S of the weight 20 to 80S of the weight 
[0014] The desirable novolak resin used by this invention is the novolak which uses mono 
phenols as a raw material, and is the following general formula [0015] 
[Formula l) 



three or more nuclides as the curing agent has the fault that it is hard and weak, it is 
becoming impossible to correspond to enlargement of a glass substrate and a liquid crystal 
cell, although this is asked for the sealing compound which is excellent in an adhesive 
property and flexfcility. Moreover, and it excels in humidity-tol eront reliability further from seal 
fine length becoming long with enlargement of a liquid crystal cell, the sealing compound which 
is excellent in adhesion with a glass substrate from narrow-ization of the fine breadth of a 
seal, and has flexfcility has been called for. Furthermore, the sealing compound with long pot 
fife with little [ workability / of a liquid crystal sealing compound ] thickening of viscosity has 
been called for. 
[0005] 

[Problemts) to be Solved by the Invention] The liquid crystal sealing compound which the 
lamination of a vertical glass substrate was possible for this invention in ordinary temperature 
at the time of liquid crystal cell manufacture, and was excellent in bond strength, humidity- 
tolerant reliability, and flexibility at it is offered. 
[0006] 

[Means for Solving the Problem] this invention persons complete this invention, as a result of 
repeating research wholeheartedly that the above mentioned technical problem should be 
solved. Namely, the curing agent with which the softening temperature according [ this 
invention ] to a (I) (a) liquefied epoxy resin and the (b) ring and ball method consists of 
novolak resin 75 degrees C or less, (c) Particle size uses a bulking agent 10 micrometers or 
less and the (d) hardening accelerator as an indispensable component (a) [ whether the 
mixture of a component and the GO component is liquefied, and ] By measurement of a ring 
end ball method, or softening temperature 50 degrees C or less Having (1) whose liquefied 
epoxy resins of the liquid crystal sealing compound (3) of (1) all whose chlorinity of the 
Gquefied epoxy resin of the liquid crystal sealing compound (2) by which it is characterized, 
and 0) is 1500 ppm or less, and (1) are the bisphenol A mold liquefied epoxy resin and/or a 
bisphenol female mold liquefied epoxy resin Or (2) liquid crystal sealing compounds (4) A 
curing agent 20 - 80% of the weight of a dikaryon (1) which is the curing agent which consists 
of included novolak resin — or The bulking agent of (1) whose content of the bulking agent of 
(1) whose mean particle diameter of the bulking agent of the liquid crystal sealing compound 
(5) of (3) and (1) is 2 micrometers or less thru/ or the liquid crystal sealing compound (6) of (4) 
and (I) is 5 in [ aO ] liquid crystal sealing compound - 30 volume % thru/or the liquid crystal 
sealing compound (7) of (5) and (1) An alumina And/or. (1) thru/or (6) liquid crystal sealing 
compounds [0007] which is a silica By the imidazole derivatives of solid-state distributed 
process input output equipment the latency hardening accelerator of the liquid crystal sealing 
compound (9) of (1) thru/or (7) and (8) whose hardening accelerator of (8) and (1) is a latency 
hardening accelerator The latency hardening accelerator of the liquid crystal sealing 
compound (10) of (8) the mean particle diameter of whose is 6 micrometers or less, and (8) 
and by amine adduct And the mean particle diameter is 8 micrometers or less. The liquid 
crystal sealing—compound (II) coupling agent of (8) The coupling agent of (1) characterized by 
containing thru/or the liquid crystal seating compound (12) of (10) and (11) offers the liquid 
crystal cell by which the seal was carried out by the liquid crystal sealing compound the liquid 
crystal sealing compound (13) of (1 1) which is an amino silano system coupling agent 0). or 
given in (12). 
[0008] 

[Embodiment of the Invention] The curing agent and (c) particle size which the softening 
temperature according [ the liquid crystal sealing compound of this invention } to (a) liquefied 
epoxy resin and the (b) ring and ball method becomes from novolak resin 75 degrees C or less 
use a bulking agent 10 micrometers or less and the (d) hardening accelerator as an 
Bidispen sable component 

[0009} It is not what is limited especially as a liquefied epoxy resin (a) used by this invention. 
For example, the bisphenol A mold epoxy resin, a bisphenol female mold epoxy resin. N and N- 
digfycidyr-ortho totuidine. N, and N-digrycidyl aniline. Phenyl gfycidyl ether, resorctnol diglycidyl 
ether, t. 6-hexanediol diglycidyl ether, trimethylotpropane trigtycidyl ether. Although the epoxy 
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[0016] (For the inside R of a formula, hydrogen, low-grade alkyl. end low-grade alkoxy **** 
may show a halogen, m may show the integer of I -3. and R may be a different class when m 
is 2 or 3.) n shows 0 or a forward integer. It is expressed. 

[0017] In the above-mentioned formula, as low-grade alkyl, if alkyls of C1-C4. such as methyl, 
ethyl, n-propyl. isopropyl. n-butyl. isobutyl. and t~butyl. carry out low-grade alkoxy **. 
ARUKOKISHI of CI-C4. such as methoxy and ethoxy **n-propoxy, isopropoxy. n-butoxy, iso 
butoxy. and t-butoxy. is raised, for example for a bromine etc. as o halogen, for example. As 
for the positive integer in n. 1-10 are desirable. 

[0018] As for the component whose curing agent which consists of phenol system novolak 
resin used by this invention is n= 1 or more in the compound of the above-mentioned formula, 
it is more desirable for the component it is [ component ] n= 0 since softening temperature is 
high to exist, and the abundance is 20 - 80 % of the weight usually in novolak resin about 30 - 
50 % of tho weight more preferably 25 to 70% of the weight (component whose remainder is n= 
1 or more). 

[0019] The mixture of the above-mentioned phenol system novolak resin and a liquefied 
epoxy resin is liquefied in ordinary temperature, or it is desirable that it is what has softening 
temperature 50 degrees C or le3S by measurement of a ring and ball method. Moreover, the 
curing agent which consists of phenol system novolak resin used by this invention is 
preferably excellent in an adhesive property with a glass substrate, and humidity- tolerant 
reliability for weight per epoxy equivalent in combination with 230 or less liquefied epoxy resin. 
In a reaction with the epoxy resin of phenol system novolak resin, in order that flexibility may 
appear in structure upright in order to construct a bridge over linearity to the three- 
dimension structure of cross linkage by hardening of the phenol novolak curing agent of three 
or more (for example, setting at an above-mentioned ceremony compound of n= 1) nuclides, 
the adhesive property of phenol novotak resin of a dicaryon (for example, setting at an above- 
mentioned ceremony compound of n- 0) with a glass substrate is improving. Furthermore, 
since the phenol novolak resin used by this invention has softening temperature as low as 75 
degrees C or less, it becomes what has the low resin viscosity of the liquid crystal sealing 
compound at the time of the vertical glass substrate lamination process at the time of liquid 
crystal cetl manufacture, and lamination and gap formation become easy. 
[0020] As a bulking agent (c) used by this invention, fused silica, a crystal silica, Silicon 
carbide, silicon nitride, boron nitride, a calcium carbonate, a magnesium carbonate. A barium 
sulfate, a calcium sulfate, a mica, talc, clay, an alumina. Magnesium oxide, a zirconium dioxide, 
an aluminum hydroxide, a magnesium hydroxide, A calcium silicate, aluminum silicate, silicic 
acid lithium aluminum, a silicic acid zirconium, Barium titanate, glass fiber, a carbon fiber, 
molybdenum disulfide, asbestos, etc. are mentioned. Preferably Fused silica, a crystal silica, 
silicon nitride, boron nitride, a calcium carbonate. It is a barium sulfate, a calcium sulfate, a 
mica, talc, clay, an alumina, an aluminum hydroxide, a calcium silicate, and aluminum silicate, 
and they are fused silica, a crystal silica, and an alumina still more preferably These bulking 
agents are the cases where mix and use two or more sorts and a silica and an alumina are 
especially used together preferably. 

[0021] 10 micrometers or less of 6 micrometers or less of maximum droplet sizes of the 
bulking agent used by this invention arc 4 micrometers or less still more preferably preferably 
in measurement of the laser method, and the mean particle diameter is a thing 2 micrometers 
or less m 4 micrometers or less especially preferably If the particle size of a bulking agent is 
larger than 10 micrometers, gap formation after the lamination of the vertical glass substrate 
at the time of liquid crystal cell manufacture cannot be performed well The silica of such a 
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bulking agent is manufactured by crushing and classifying fusod silica or a crystal silica. An 
alumina grinds tba alumina which calcinated tho alumina or ammonium alum made by flame 
hydrolysis of the alumina which calcinated the aluminum hydroxide and was able to do it. or 
anhydrous salt-ized aluminum, and was obtained, classifies, and is manufactured. 
[0022] five to 30 in liquid crystal sealing compound volume % excluding [ the content in the 
Nauid crystal sealing compound of the bulking agent used by this invention ] the solvent — it 
is 15 to 25 volume % more preferably. When the content of a bulking agent is lower than 5 
volume Y since there are few amounts of bulking agents, it becomes hypoviscosity. and there 
is a possibility that who and crawling may become easy to happen on a glass substrate after 
liquid crystal sea ling-compound spreading, and a seal configuration may be confused. 
Moreover, since there are too many bulking agent contents when there are more contents of 
a bulking agent than 30 volume V gap formation of a liquid crystal ceP will become impossible 
that it is hard to be crushed. 

[0023] As a hardening accelerator (d) used for this invention For example, imidazole 
derivatives, imidazole derivatives, a phthalic acid, isophthatic acid. A terephthalic acid, 
trimellitic acid, pyromellitic acid, naphthalene dicarboxylic acid, Amides, and these amides, 
phenols, such as salts with multiple-valued carboxyiic acids, such as a maleic acid and oxalic 
acid, and a dicyandiamide. The (fiaza compound and this diaza compound, and phenols of salts 
[ of said multiple-valued carboxyiic acids or phosphtntc acid ], 1. and 8-diazabicycJo (5.4.0) 
undecene-7 grade. Phenols, such as phosphines. such as salts of said multiple-valued 
carboxyiic acids or phosphinic acid, tri phenyl phosphine, and tetra -phenyl phosphonium 
tetraphenylborate. 2 and 4. and 6-tna ammomethyl phenol, amine adduct etc. are raised. 
[0024] As imidazole derivatives, 2-methy!imidazolo, 2-phenylimidazole. 2-undecylimidazole. 2- 
heptadecylimidazoJe. 2-phenyh4-methyBmidazole. 1 -benzyr-2-phenylimidazole. 1-benzyl-2- 
methylimidazole. l-cyanocthyf-2-methylimidazolo. 1 -cyanoothyt-2-phenylirnida zole. 1- 
cyanoethyh2-undocylimidazole. 2. 4-<fiamino-6 (2"-methyl imidazole (D) ethyhs-triazine. 2. 

4- oTemino-6 (2'-undecyl imidazole (I'M ethyhs-triazine. 2. 4-d»amino-6 (2'-ethyl. 4-methyl 
imidazole (O) ethyf-s-tria zme, 2 A 4-diamino-8 (2'-methyl imidazole (O) ethyl-s-triazine 
isocyanuric acid addition product. 2:3 addition products of 2-methylirnidazole isocyanuric acid, 
a 2-phenylimidazole isocyanuric acid addition product The 2-phenyl -3. 5-dihydroxy methyl 
imidazole, a 2-phenyr-4-hydroxymethyr-5-methyl imidazole, the 1 -cyano ethyl- 2-phenyl -3. 

5- dicyano ethoxy methyl imidazole, etc. are raised. 

[0025] As a desirable thing, they are salts with muHiplc-veluod carboxyiic acids, such as 2. a 
4-di3mino-6 (2'-methy1 imidazole ( I *)) ethyr-s-triazine isocyanuric acid addition product 2:3 
addition products of 2-methyBmidazole isocyanuric acid, a 2-phenylimidazole isocyanuric acid 
addition product imidazole derivatives and a phthalic acid, isophthalic acid, a terephthalic acid, 
trimellitic acid, pyromellitic acid, naphthalene dicarboxylic acid, a maleic acid, and oxalic acid, 
among these hardening accelerators, for example. Amine adduct etc. is raised, the addition of 
a hardening accelerator — the epoxy resin 100 weight section — receiving — 0.5 - 20 weight 
section — it is 1 - 15 weight section preferably, and is 2 - 10 weight section still more 
preferably. 

[0026] Those who used it in the form of the latency hardening accelerator have merits, such 
as improvement in workability (extension of pot-life time amount), and these hardening 
accelerators have them. [ desirable ] It dissolves by a latency hardening accelerator's being a 
solid-state and heating it at a room temperature, and has the property to react as a 
hardening accelerator for the first time, and the hardening accelerator (for example, imidazole 
derivatives) of solid-state distributed process input output equipment which is hard to 
dissolve in the microcapsule mold-curing accelerator and solvent which used these 
hardening-accelerators agent as the microcapsule, or an epoxy resin, amine adduct etc. are 
mentioned. 

[0027] 6 micrometers or less of 4 micrometers or less of mean particle diameter of the 
latency hardening accelerator of solid-state distributed process input output equipment are 
3-micrometer or less extent more preferably in measurement of the laser method among 
these hardening accelerators. If a mean diameter uses a larger latency hardening accelerator 
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Titanate. Neo ARUKOKISHITORI (p-N- (beta-aminocthyl) aminophenyl) Titanium system 
coupling agents, such as titanate. Zr-acetylacetonate, Zr-methacrylate, Zr-propionate. Neo 
alkoxy zirconate. NEOARUKOKISHITORISU neo decanoyl zirconate. Neo alkoxy tris (dodeca 
noil) Benzene sulfonyl zirconate. Neo alkoxy tris (ethylene diamino ethyl) Zirconate. Neo 
alkoxy tris (m-aminophenyl) Although zirconiums, such as zirconate. ammonium zirconium 
carbonate, abminum-acetylacetonate. aluminum-methacrylate. and aluminum-propionate. or 
an aluminate coupling agent is mentioned It is a silicon system coupling agent preferably, and 
is an amino silane system coupling agent still more preferably. By using a coupling agent, 
humidity-tolerant reliability is excellent and a liquid crystal sealing compound with little 
lowering of the bond strength after moisture absorption is obtained. 

[0031] The liquid crystal sealing compound of this invention may add a solvent, in order to 
raise workability, and to hypoviscosity-ize viscosity. As a solvent which can be used, an 
alcohols solvent, an ethers solvent, and an acetate system solvent are raised, for example, 
and these can be independent or can mix one sort or two sorts or more, and can use them by 
the ratio of arbitration. 

[0032] As an alcohols solvent for example Atkyi alcohols, such as ethanol and isopropyl 
alcohol. 3-methyl-3-methoxybutanol. a 3-methyl-3-ethoxy butanol. A 3-methyl-3-n-propoxy 
butanol, a 3-methyl-3-isopropoxy butanol, Alkoxy alcohols, such as 3-methyl-3-n-butoxy 
SHIBUTA Norian. 3-methyl-3-iso butoxy SHIBUTA Norian. a 3-methyl-3-sec-butoxy butanol. 
and 3-methyl-3-tert-butoxy SHIBUTA Norian. are raised. 

[0033] As an ethers solvent, a monohydric alcohol ethers solvent an alkylene glycol 
monoalkyl ether system solvent, an alkylene glycol diatkyl ethers solvent a dialkylene glycol 
alkyl ether system solvent a thoria RUKIREN glycol alky! ether system solvent, etc. are 
raised, for example. 

[0034] As a monohydric alcohol ethers solvent, it is the 3-methyr-3-methoxy BUT ANOR LIME 
chill ether. 3-methyl-3-ethoxy butanol ethyl ether, 3-methyr-3-n-butoxy SHIBUTA Norian 
ethyl ether, the 3-methyl-3-ISOBUTOKJSHlSHI butanol propyl ether. 3-methyl-3-sec-butoxy 
butanol-isopropyl ether, and 3. for example. - Methyl-3-tert-butoxy butanol-n-butyl ether 
etc. is raised. 

[0035] As an alkylene glycol monoalkyl ether system solvent For example, propylene glycol 
monomethyl ether, the propylene glycol monoethyl ether, The propylene glycol monopropyl 
ether, propylene glycol mono -isopropyl ether. Propylene glycol mono — n-butyl ether, the 
propylene glycol mono-isobutyl ether. Propylene glycol mono — sec-butyl ether, propylene 
glycol mono — tert-butyl ether. Ethylene glycol monomethyl ether, ethylene glycol monoethyl 
ether. The ethylene glycol monopropyl ether, ethylene glycol mono-i sop ropy 1 ether. Ethylene 
glycol mono — n-butyl ether, the ethylene glycol mono-isobutyl ether, ethylene glycol mono — 
sec-butyl ether, ethylene glycol mono — tert-butyl ether, etc are raised. 
[0036] As an alkylene glycol dialkyl ethers solvent For example, propylene glycol wood ether, 
propylene glycol diethylether. Propylene glycol dipropyl ether, propylene glycol diisopropyl 
ether. Propylene GURIKORUJl-n-butyl ether, the propylene glycol diisobutyl ether. Propylene 
GURlKORUJI-sec-butyl ether, propylene GURJKORUJl-tert-butyl ether. Ethylene glycol wood 
ether, ethylene glycol diethylether. Ethylene glycol dipropyl ether, ethylene glycol diisopropyl 
ether. Ethylene GURIKORUJI-n-butyl ether, the ethylene glycol diisobutyl ether, ethylene 
GURIKORUJI-sec-butyl ether, ethylene GURIKORUJI-tert-butyl ether, etc. are raised 
[0037] As a dialkylene glycol alkyl ether system solvent For example, dipropylene glycol 
methyl ether, dipropylene glycol ethyl ether. Dipropylene glycol dipropyl ether, dipropylene 
glycol diisopropyl ether. Zypro pyrene GURIKORUJI-n-butyl ether, the dipropylene glycol 
diisobutyl ether. Zypro pyrene GURIKORUJI-sec-butyl ether. Zypro pyrene GURIKORUJ1- 
tert-butyl ether, Diethylene -glycol wood ether (jig lime), diethylene- glycol diethylether. 
Diethylene-glycol dipropyl ether, diethylene-glycol diisopropyl ether Diethylene 
GURIKORUJI-n-butyl ether, the diethylene-glycol diisobutyl ether diethylene GURIKORUJI 
sec-butyl ether, diethylene GURIKORUJI-tert-butyl ether, etc are raised 
[0038] As a thoria RUKIREN glycol alkyl ether system solvent For example tnpropylene glycol 
wood ether, tripropylene glycol diethylether. TORIJI propylene glycol dipropyl ether. 



than 6 micrometers, dispenser spreading is difficult and the configuration after spreading does 
not have it either, therefore it will become less uniform [ the seal configuration after a seal ] 
[ uniform ] Moreover, the rude roughness and fineness of a bulking agent are checked by the 
seal section behind tho seal of the liquid crystal sealing compound which used the hardening 
accelerator with larger mean particle diameter than 8 micrometers. 

[0028] The curing agent with which the softening temperature according [ the liquid crystal 
sealing compound of this invention ] to the above-mentioned liquefied epoxy resin (a) and a 
ring and ball method consists of novolak resin 75 degrees C or less (b). Particle size uses a 
bulking agent (c) 10 micrometers or less and a hardening accelerator (d) as an indispensable 
component and softening temperature of the mixture (melting) of the (a) component and the 
(b) component is preferably characterized by 30 degrees C or less of 40 degrees C or less of 
50 degrees C or less of liquefied things in ordinary temperature still more preferably by 
measurement of a ring and bad method. When softening temperature is higher than SO degrees 
C. it considers as a liquefied liquid crystal sealing compound using a solvent but since a liquid 
crystal seeling compound is not crushed by ordinary temperature when sticking a vertical 
glass substrate in order the evaporation process of a solvent is required, and the sealing 
compound after solvent volatilization serves as a solid further in this case and to perform 
lamination of the vertical glass substrate at the time of liquid crystal cell manufacture without 
heating to a vertical glass substrate, manufacture of a liquid crystal cell cannot be performed. 
When the liquid crystal coaling compound of this invention is liquefied in ordinary temperature, 
if workability is taken into consideration. 200-400poise (25 degrees C) extent is suitable for 
the viscosity. 

[0029] One sort or two sorts or more of solid epoxy resins can be added to the liquid crystal 
sealing compound of this invention. As a solid epoxy resin used, bisphenol A. Bisphenol F 
Bispheno! S. 4. a 4-biphenyl phenol, 2. 2'. 8. B'-totremethyl - 4 4'-biphenyl phenol. 2 end 2 - 
methylencbis (4-m«thyl-6-tert-butylphenol), Tris hydroxyphenyl methane, pyrogallol. the 
phenols that have a diisopropylidene skeleton. The phenols which have fluorene frames, such 
as a 1 and 1-G 4-bydroxyphenyl fluorene. The polyfunctional epoxy resin which is the glycidyl 
ether ghost of polyphenol compounds, such as phenoHzed porybutadiene, A phenol, cresol. 
ethytphenol. and butylphenol Octyl phenol, bisphenol A. Bisphenol F. Bisphenol S Novolak 
resin, xytyiene frame content phenol novolak resin which use various phenols, such as 
naphthols. as a raw material. The glycidyl ether ghost of various novolak resin, such as 
oScydopentadiene frame content phenol novolak resin and fluorene frame content phenol 
novolak resin. The cycloaliphatic epoxy resin, tho isocyanuric ring which have aliphatic series 
frames, such as a cyclohexane. The heterocycle type epoxy resin, bromine-ized bisphenol A 
which have heterocycles. such as a hydantoin ring, Tho bromine-ized bisphenol F. the 
bromine-ized bisphenol S. a bromine-ized phenol novolak. Tho epoxy resin which gfycidyl-ized 
bromine-ized phenols, such as a bromine-ized cresol novolak. is mentioned, and the amount 
used is usod in the range which does not affect the melting point of the obtained sealing 
compound, workability, and physical properties. Moreover. 1 500 ppm or less of all chlorinity of 
this solid epoxy resin are 1 000 or less still more preferably 1 200 or less preferably. The 
corrosion of the TTO electrode of a liquid crystal cell becomes [ all chlorinity ] remarkable or 
more by 1500. 

[0030] A coupling agent can be added to the liquid crystal sealing compound of this invention. 
As a coupling agent for example 3-grycidoxypropyftrimetOxysilane, 3- 
gryctdoxypropytmethyidimetoxysilane. 3-gtycidoxypropylmethyldimetoxysilane. 2 - (3. 4- 
epoxycyclohexyl) Ethyltrimethoxysilane, N-phenyf-gamma-aminopropyl trimethoxysilane, N- 
(2-aminoethyl)3-aminopropyl methyl dimethoxy silane. N~(2-aminoethyl)3-aminopropyl methyl 
trimetoxy silane. 3-aminopropyl triethoxysilane. 3-mercapto propyltrimethoxy silane. 
Vmyltrimetoxysilane. an N-(2-(vinylbenzylamino)ethyl)3-aminopropyl trimethoxysilane 
hydrochloride. 3-methacryioxy propyl trimethoxysilane. 3~chloropropylmethyldimetoxysilane. 
Silane system coupling agent agents, such as 3-chloropropyttrimetoxysilane, Isopropyl (N- 
ethylamino ethylamino) Titanate, isopropylisostearoyl titanate. CHITANYUUMUJI 
(J10KUCHIRUPIRO phosphate) oxy-acetate. Tetra-isopropanal PIRUJI (dioctyf FOSU fight) 
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tripropylene glycol diisopropyl ether. Tripropylene GURIKORUJI-n-butyl ether, the 
tripropylene glycol diisobutyl ether, Tripropylene GURIKORUJI-sec-butyl ether, tripropylene 
GURIKORUJI-tert-butyl ether. Triethylene glycol wood ether, triethylene glycol diethylether. 
Triethylene glycol dipropyl ether, triethylene glycol diisopropyl ether. Triethylene glycol **-n- 
butyl ether, the triethylene glycol diisobutyl ether. Alkylene glycol dialkyl ether, such as 
TORIECHIRENGURIKORUJl-sec-butyl ether and TOR1ECHIRENGURIKORUJI- tert-butyl 
ether, etc. is raised. 

[0039] As an acetate system solvent for example Ethylene glycol monomethyl ether acetate. 
Ethylene glycol monoethyl ether acetate, ethylene glycol monopropyl ether acetate. Ethylene 
glycol mono- isopropyl ether acetate, ethylene glycol mono — n-butyl ether acetate. Ethylene 
gfycol mono — sec-butyl ether acetate, ethylene glycol MONOISO butyl ether acetate. 
Ethylene glycol mono — tert-butyl ether acetate, propylene-glycol-monomethyl-ether acetate. 
Propylene glycol monoethyl ether acetate, propylene glycol mo no- isopropyl ether acetate. 
Propylene glycol monopropyl ether acetate, propylene glycol mono — n-butyl ether acetate. 
Propylene glycol mono — sec-butyl ether acetate, propylene glycol MONOISO butyl ether 
acetate. Propylene glycol mono — tert-butyl ether acetate. 3-methyl-3-m ethoxy butyl 
acetate. 3-methyr-3-ethoxy butyl acetate. 3-methyl - 3-propoxy butyl acetate. 3-methyl-3- 
isopropoxy butyl acetate. 3-methyl-3-n-butoxy ethyl acetate. 3-methyl-3-iso butoxy 
SHIBUCHIRU acetate. Alkylene glycol monoalkyl ether acetate, such as 3-methyl-3-sec- 
BUTOKI gardenia fruit butyl acetate and 3-methyr-3-tert-BUTOKI gardenia fruit butyl 
acetate Ethylene glycol diacetate, diethylene-glycol diacetate. Solvents, such as triethylene 
gfycol diacetate. propylene glycol diacetate. dipropylene glycol diacetate. tripropylene glycol 
diacetate. and butyl acetate, are mentioned. 

[0040] The viscosity which a liquid crystal sealing compound can apply by approaches, such 
as a dispenser or screen- stencil, for example, the amount of arbitration required to adjust to 
200-400poise (25 degrees C). can be usod for tho amount of the solvent used, and 70S of the 
weight or more, the non-volatile constituent in a liquid crystal sealing compound usually uses 
it so that it may become 85 - 95S of the weight preferably. 

[0041] A solvent is added the above mentioned epoxy resin, novolak resin, and if needed, and 
it dissolves by heating mixing churning, and further, the liquid crystal sealing compound of this 
invention can add the specified quantity, such as a coupling agent, a dc foaming agent, and a 
leveling agent a bulking agent, a hardening accelerator, and if needed, and can manufacture it 
by mixing with well-known mixed equipment for example, a ball mill, a sand mill. 3 rolls, etc 
[0042] The liquid crystal cell of this invention carries out opposite arrangement of the 
substrate of the couple which formed the predetermined electrode in the glass substrate at 
predetermined interval, carries out the seal of the perimeter by the liquid crystal sealing 
compound of this invention, and encloses liquid crystal with the gap. As the process, after 
adding spacers (gap control material), such as glass fiber, to the liquid crystal sealing 
compound of this invention, after applying this liquid crystal sealing compound to one side of 
the substrate of this couple with a dispenser, a solvent is evaporated with heating for { 100 
degrees-C ] 10 minutes, and it can obtain by lamination and a press performing gap and 
subsequently, hardening a vertical glass substrate at 160-180 degrees C for 1 to 2 hours, for 
example. Thus, the liquid crystal cell of obtained this invention is excellent in an adhesive 
property and resistance to moist heat As a spacer, glass fiber, a glass bead, etc are raised, 
for example. Although the diameters differ according to the object they are usually 4-7 
micrometers preferably 2-10 micrometers, the liquid crystal sea ling-compound 100 weight 
section of this invention excluding [ the amount used ] a solvent — receiving — 01 - 4 
weight section — desirable — 0.5 - 2 weight section — it is 0.9 - 1.5 weight section extent 
still more preferably 
[0043] 

[Example] An example is raised to below and this tnvenuon is explained to it in more detail 
[0044] Weight per epoxy equivalent makes propylene glycol monoethyl ether acetate 40g of a 
solvent carry out the heating dissolution of lOOg (RE-310S. 500 ppm of all chlorinity. Nippon 
Kayaku make) of the liquefied bisphenol A mold epoxy resms of 185. and the 54g (PN-152. 
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The hardening-eccelcrator hardening accelerator A:2. a 4-diamino-6-<2'-methyl imidazolyl (1) 
') ethyr-s-triazine isocyanuric acid addition product (made in formation [ 2 MAOK-PW 
Shikoku ]) 

amine adduct (3 micrometer* or less of mean diameters) Friend core MY-H Ajinomoto 2- 
ethyf-4-methylirnidazolo 2E4MZ Shikoku — formation — make — solvent propylene glycol 
monoethyl ether acetate silano coupling agent N-phenyl-gamma-aminopropyl trimethoxysilane 
(KBM-573 Shin-Etsu Chemical make) 
[0050] 
[A table 2] 

table 2 [ ] Fruit ** Example Ratio ** Example 1 2 3 4 5 1 Superposition of 2 glass substrates 
O O O O O x Gap formation of O glass cubstrato OOOO Bond strength after an 0 ** 0 
moisture-proof test (kg/cm2) 

300 290 312 322 300 240 50 [0051] O domination fitness ** : although lamination of the glass 
substrate in ordinary temperature is not made, since o liquid crystal sealing compound fuses 
with heating, the gap broth at the time of heating is possible. 

K Poor lamination [0052] it turns out that the liquid crystal sealing compound of this invention 
has the superposition nature in the ordinary temperature of the vertical glass substrate at the 
time of liquid crystal cell manufacture, and a good gap plasticity, and they are excellent in 
moisture resistance so that clearly from a table 2. 
[0053] 

[Effect of the Invention] Manufacture of the liquid crystal ceil which the lamination of the 
vertical glass substrate at tho time of liquid crystal cell manufacture was possible in ordinary 
temperature, and was excellent in bond strength, humidity-tolerant reliability, and flexibility 
was attained by using the liquid crystal sealing compound of this invention. 



hardening a 2mmx2mm glass piece ot 180 degrees C of lamination on that liquid crystal 
sealing compound for 1 hour, tho pre shear cooker test was performed on the conditions of 
121 degrees C. two atmospheric pressures, and 100% of humidity, and shear bond strength 
was measured. The result was shown in a table 2. 

[0047] It blended according to the formula of examples 2-5. the example 1 of a comparison, 
and two table 1 . this invention or the liquid crystal sealing compound for a comparison was 
obtained like the example I. and it evaluated similarly. The assessment result was shown in a 
table 2. As a table 2 shows, it turns out that examples 2-5 are excellent in ordinary 
temperature lamination nature and moisture resistance. 



table 1 [ ] Fruit ** Example Tho example of a comparison 1 2 3 4 5 1 2 epoxy resins A 
(liquefied : weight per epoxy equivalent 185) 100 85 100 100 100 - 100 B (the shape of a 

solid-state: weight per epoxy equivalent 480) - 15 100 - Curing agent A (50 degrees C 

of softening temperatures) 54 30 54 54 54 — B(80 degrees C of softening temperatures)- 17 

24 - C '-- 15 Bulking agent Silica with a particle size of 3 micrometers or less 

32 32 95 - 32 15 15 An alumina with a particle size of 0.5 micrometers or less 83 83 - 125 63 

50 50 hardening accelerator A 5- - Amine adduct 8 88 8 2-ethyl-4- 

methylimidazole 2 - solvent 40 55 40 40 40 58 50 silene coupling agent 20 20 20 20 

20 Softening temperature of novolak resin 50 

60 50 50 50 80 Softening temperature of the mixture of - epoxy resin and a curing agent 
Liquid 35 Liquid-liquid Liquid 75 - [0049] Explanation epoxy-resin liquefied epoxy-resin [ of 
an activity raw material ] A: Bisphenol A mold epoxy resin (RE-310S Nippon Kayaku make) 
Solid-state-like epoxy-resin B: Bisphenol A mold epoxy resin (product made from Epicoat 
1001 oiHzed shell) 

Curing-agent curing agent A: Phenol novolak resin (PN-152: 40% Nippon Kayaku make of 
dikaryon content) 

Curing agent B: Phenol novolak resin (PN-80: 12% Nippon Kayaku make of dikaryon content) 
A curing agent C:2. a 4-diamino-6-(2 , -methyl imidazolyl (1) ') ethyl-s-triazine isocyanuric acid 
addition product (made in formation [ 2 MAOK-PW Shikoku ]) 
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[0048] 
[A table 1] 



